
$100-$1FF

BD=1 - ENABLE BD CAMAC
BD=0 - ENABLE RD  CAMAC

RESERVED PINS, NO CONNECT

($80-$87) ($200-$207) ($208-$20F)

(RD+WR) & ($00-$7F)

0154D1D5 9/13/00 Repaired accumulated parity problem in diphase.gdf. PIOX parity is now reset at every interframe gap.
0154EB83 3/27/01 Recompiled with Quartus Fitter and Global Logic Synthesis Style="FAST" to eliminate PIOX and BTR 

errors at nominal operating temp. No other design changes.

015478B1 8/2/99 Initial Release

pmcsld@10 INPUT

pmcsld@85 INPUT
pmcsld@86 INPUT

pmcsld@184 INPUT
pmcsld@14 INPUT

pmcsld@60 INPUT

pmcsld@61 INPUT

pmcsld@62 INPUT

pmcsld@90 INPUT

pmcsld@58 INPUT

pmcsld@208 INPUT
pmcsld@207 INPUT

pmcsld@83 INPUT
pmcsld@75 INPUT

pmcsld@12 INPUT

pmcsld@99 INPUT

pmcsld@74 INPUT
pmcsld@128 /IACK INPUT

pmcsld@198 RDEMPTY INPUT

pmcsld@196 DA10 INPUT

pmcsld@121 INPUT

pmcsld@197 DA11 INPUT

pmcsld@182 5933IRQ INPUT

pmcsld@202 WRFULL INPUT

pmcsld@113 FL0 INPUT

pmcsld@112 FL1 INPUT

pmcsld@96 RFS1 INPUT

pmcsld@203 /CMS INPUT

pmcsld@97 TFS0 INPUT

pmcsld@13 BTRCLK INPUT

pmcsld@88 FAN INPUT

pmcsld@183 INPUT

pmcsld@11 INPUT

pmcsld@101 INPUT

pmcsld@100 INPUT

pmcsld@79 DSPCLK INPUT

pmcsld@7 TCLK INPUT

pmcsld@8 CD INPUT

pmcsld@111 FL2 INPUT

pmcsld@9 /GNT INPUT

pmcsld@80 U13_T4 INPUT
pmcsld@78 U13_T3 INPUT

pmcsld@114 /RST INPUT

pmcsld@195 DA9 INPUT
pmcsld@157 /IOMS INPUT
pmcsld@159 /DSP_WR INPUT
pmcsld@158 /DSP_RD INPUT

pmcsld@179 DA0 INPUT
pmcsld@180 DA1 INPUT

pmcsld@189 DA4 INPUT
pmcsld@190 DA5 INPUT

pmcsld@186 DA2 INPUT
pmcsld@187 DA3 INPUT

pmcsld@193 DA8 INPUT

pmcsld@191 DA6 INPUT
pmcsld@192 DA7 INPUT

MCELL

pmcsld@102OUTPUT

pmcsld@204OUTPUT

pmcsld@70OUTPUT

pmcsld@120/IRQL0OUTPUT

pmcsld@206OUTPUT

pmcsld@205OUTPUT

pmcsld@73OUTPUT

pmcsld@67OUTPUT

pmcsld@65OUTPUT

pmcsld@64OUTPUT

pmcsld@63OUTPUT

pmcsld@27OUTPUT

pmcsld@89OUTPUT

pmcsld@56OUTPUT

pmcsld@55OUTPUT

pmcsld@54OUTPUT

pmcsld@53OUTPUT

pmcsld@47OUTPUT

pmcsld@46OUTPUT

pmcsld@45OUTPUT

pmcsld@44OUTPUT

pmcsld@39OUTPUT

pmcsld@40OUTPUT

pmcsld@37OUTPUT

pmcsld@38OUTPUT

pmcsld@31OUTPUT

pmcsld@36OUTPUT

pmcsld@29OUTPUT

pmcsld@30OUTPUT

pmcsld@26OUTPUT

pmcsld@17OUTPUT

pmcsld@131OUTPUT

pmcsld@132OUTPUT

pmcsld@133OUTPUT

pmcsld@134OUTPUT

pmcsld@135OUTPUT

pmcsld@136OUTPUT

pmcsld@139OUTPUT

pmcsld@140OUTPUT

pmcsld@141OUTPUT

pmcsld@142OUTPUT

pmcsld@143OUTPUT

pmcsld@144OUTPUT

pmcsld@147OUTPUT

pmcsld@148OUTPUT

pmcsld@149OUTPUT

pmcsld@150OUTPUT

pmcsld@127IALOUTPUT

pmcsld@122/IWROUTPUT

pmcsld@125/IRDOUTPUT

pmcsld@126/ISOUTPUT

pmcsld@119/IRQl1OUTPUT

pmcsld@115/IRQ2OUTPUT

pmcsld@199/RDFIFOOUTPUT

pmcsld@200/WRFIFOOUTPUT

pmcsld@28OUTPUT

pmcsld@15OUTPUT

pmcsld@69OUTPUT

pmcsld@16OUTPUT

pmcsld@87OUTPUT

pmcsld@94/SELECTOUTPUT

pmcsld@95U13_INOUTPUT

pmcsld@71OUTPUT

pmcsld@92OUTPUT

pmcsld@41OUTPUT

pmcsld@57OUTPUT

pmcsld@68OUTPUT

pmcsld@24OUTPUT

pmcsld@19OUTPUT

pmcsld@103OUTPUT

pmcsld@104OUTPUT

pmcsld@18OUTPUT

pmcsld@25/REQOUTPUT

pmcsld@116/IRQEOUTPUT

pmcsld@93PF2OUTPUT
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UNIVERSAL CAMAC FOR REV C NNSLD
Fermilab
Paul Kasley

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

OR8

NAND2

TRI

B
A

N
D

8

B
A

N
D

8

B
A

N
D

8

BNOR2

BNAND6

Q[8..1]
CLK

D[8..1]
CLRN

74273b

OCTAL D-FF

DA9

DA6

DA8

/IOMS

DA7

/EVT02

DA[7..0]

TEV8

TEV[7..0]

16MHZ

MOE
BTRDAT
BTREC

BDDAT
BDEC

BTREC
BTRDAT
BDEC
BDDAT
TREAD
TMREAD
MOE

TEV[15..0]

TEV[10..9]

TMSK[15..0]

20MHZ

BD[15..0]

BTR[15..0]
BTREC[15..0]

BDDAT
BDEC15BDRREQ

BDECR
BDEC14

BDFLUSH

BTREC15BTRRREQ
BTRECR

BTRFLUSH

BTREC[11..0]

BDEC[11..0]

BDEC[15..0]

TEV12

/RXDA

RXDB

BD

10MHZ

BD

CMC_RDDD8

CMC_BTRDD9

DD10

DD11

/resetreset

CMC_BTR
CMC_RD

DT1
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OPTYP

DD12

DD13

TRREQ

TEV11 TEV14

TEV13

16MHZ

TMSK[15..1]

TMSK0

EVT

EVT

SWMR

OPTYP
TRREQ
TFLUSH

TREAD

BDFLUSH

BDRREQ
BDECR
BDEC
BDDAT

BTRFLUSH

BTRRREQ
BTRECR
BTREC
BTRDAT

DA3

125HZ

BD

125HZ
TFS1

BTREC14

BTRDAT

reset
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TEV11
TEV15

BDEC13
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BTREC12

BTROV

BDOV BTROV
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BDOV
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MDTYP
TCRD

MDRD

MDRD

TCRD

TC[15..0]

DD[15..8]
TC[7..0]

20MHZ
reset

10MHZ

MD[15..0]

MD[15..0]

125HZ
TC15

MDTYP

TC[14..8]

/reset

TMWR

TFLUSHSWMR

TMREAD

DD8
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AND4
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 8DECODE
Fermilab
Paul Kasley
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DATE SHEET OF



0   0   CAMAC write
RD BTR

1   x    BTR setup
0   1    CAMAC read

the end of a transmission. (The DSP always sends full 16 bit 
and at the end of the last frame to suppress the fill bits at
The counter and the gap decoder insert the 400ns gap between CAMAC frames

TFS kills the diphase output between transmissions.
words.)

The counter is held at zero between transmissions by TFS

3. If GAP=0, XC=0, and XD=1, make a mid-bit transition
2. If GAP=0 and XC=1, make a cell boundary transistion
1. If GAP=1, force Q to zero
Encode DIPHASE as follows:

4. If GAP=0, XC=0, and XD=0, do nothing at mid-bit

TFS is used to force DIPHASE low 
when the SPORT is idle.

The parity decoder decides when 
to insert the accumulated parity into
the serial data.

Parity accumulator

to the 2x Clock
Re-time the ADSP2181 SPORT lines

every inter-frame
Reset parity at

gap.

/TFS INPUT

CMC_BTR INPUT

CMC_RD INPUT

XD INPUT

2xXC INPUT

XC INPUT

T
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Q

CLRN

PRN
DIPHASEOUTPUT
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CLRN

Q
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Q
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Q
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Diphase Transmitter
Fermilab
Paul Kasley
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COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=128
LPM_SVALUE=
LPM_WIDTH=7

sclr

q[]

LPM_COUNTER

BAND2

B
A

N
D

2

AND2

AND2

AND2

AND2

AND2

OR3

NOT

N
O

T

NOT
T

ENA

TFFE

CLRN

PRN
QVCC

OR2

N
O

R
2

GAP

A2
A3
A4
A5
A6

A[6..0]

A5
A4
A3
A2
A1
A0

A6



This is used to insert interframe gaps into PIOX transmissions. Each gap is 
four bits wide. The location of the gaps is determined by the type of transmission.

Bit                       Read     Write     BTR
14-17                     Y           Y           Y          /6 /5 4 /3 2
2C-2F                     Y          Y            Y         /6 5 /4 3 2
44-47                     NA        NO         Y          6 /5 /4 /3 2 BTR
4C-4F                     NA        Y           NO       6 /5 /4 3 2 WR
64-67                     NA        NA         Y          6 5 /4 /3 2
68-6F                     NA        NA         Y          6 5 /4 3
70-7F                     NA        NA         NA

AND6

AND6

AND6

AND6

AND6

AND6

OR6

GAPOUTPUT

WR INPUT

BTR INPUT

A2 INPUT
A3 INPUT
A4 INPUT
A5 INPUT
A6 INPUT

N
O

T

N
O

T

N
O

T

N
O

T

VCC

CV A
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GAP DECODER
Fermilab
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This is used to insert parity into PIOX transmissions. 
The location of parity is determined by the type of transmission.

Bit                    Read     Write     BTR
12                     Y           Y           Y
2A                     Y          Y            Y
42                     NA        NO         Y 
4A                     NA        Y           NO
62                     NA        NA         Y 

12

2A

42

62

4A

AND6

AND6

OR6

PAROUTPUT

WR INPUT

BTR INPUT

A3 INPUT
A4 INPUT
A5 INPUT
A6 INPUT

A0 INPUT

A1 INPUT

A2 INPUT

N
O

T

NOT

NOT

N
O

T

N
O

T

N
O

T

NOT

CV A
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PARITY DECODER
Fermilab
Paul Kasley

TITLE

COMPANY
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SIZE NUMBER REV

DATE SHEET OF

BAND3

AND8

AND8

AND8



event mask ram

all events are masked when 
the bus controls the mask ram address

fifo read port

wreq, rreq sampled on LH of clock
wreq, rreq must be held past LH clock

rreq latch

fifo clocks are divided down from TCLK 10Mhz

dav latch

fifo data avail delay

mask ram port

synch rreq w/ fifo clk

no rreq if fifo=empty

and mask RAM bit=0
Write FIFO only if not full

TCLK.GDF

RREQINPUT

DAVROS INPUT

/RST INPUT

BUS_ADR_SEL INPUT

MSK_WR INPUT

EVT_NR[7..0] INPUT

MSK_IN INPUT

TCLK INPUT

80NS INPUT
60NS INPUT

DAVOUTPUT

EVT OUTPUT

SCKOUTPUT

/EVENT02 OUTPUT

TOUT OUTPUT

MSK_OUT OUTPUT

MTOUTPUT

FULLOUTPUT

EV[7..0]OUTPUT

LPM_NUMWORDS=256
LPM_WIDTH=8

wreq
rreq
clock
clockx2
clr

data[]
q[]

full
empty

CSFIFO

NOT
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LPM_ADDRESS_CONTROL="UNREGISTERED"
LPM_FILE=
LPM_INDATA="UNREGISTERED"
LPM_NUMWORDS=256
LPM_OUTDATA="UNREGISTERED"
LPM_WIDTH=1
LPM_WIDTHAD=8

data[]
address[]

we

q[]

LPM_RAM_DQ
WIDTH=8

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

AND2
AND2

O
R

2

NOR2

D A
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TeV Clock Receiver
Fermilab
Paul Kasley
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TD5
TD4
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TD5
TD4
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TD1

SCK

SCK



TDEMOD.GDF



/DAV is 100ns low pulse that occurs after data is transferred to the 
holding register and if the received parity is good.

The holding register is loaded
when count=8

events. CLRs is set up at count=9.
The counter is held clear between

NAND2

D
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Q
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D
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F[15..0] INPUT

G[15..0] INPUT

H[15..0] INPUT

B[15..0] INPUT

C[15..0] INPUT

D[15..0] INPUT

E[15..0] INPUT

A[15..0] INPUT
ENH INPUT
ENG INPUT
ENF INPUT
ENE INPUT
END INPUT
ENC INPUT
ENB INPUT
ENA INPUT
OE INPUT

Z[15..0]OUTPUT

DV A
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SUPRMUX
Fermilab
Paul Kasley
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AND2

AND2

AND2

AND2

AND2
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OUTOUTPUT

ENG INPUT

H INPUT

ENH INPUT

F INPUT

ENF INPUT

G INPUT

END INPUT

E INPUT

ENE INPUT

C INPUT

ENC INPUT

D INPUT

A INPUT

ENA INPUT

B INPUT

ENB INPUT

OE INPUT
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Missing DCLK Detector

reaches 11 before the next DCLK, there was a >100ns gap
in DCLK. If the state is not 00, reset the receiver.

2-bit counter is reset by DCLK. If the counter 

This detects frames missing clocks and eventually 
traps transmissions with extra clocks.

Frame parity is even if Q is low after EOFParity summation

Shifts from 27 toward 0

Latch End-of-Frame and synch to 10Mhz. Use the 

set up a FIFO write cycle on the following LH of 10Mhz.
synchronizer output to clock the parity latch and to 

This MCELL delay is needed to
keep the missing DCLK detector
from glitching.

28 state Gray code counter allows 

Counter resets to $00.
decoded states to directly clock other logic.

10MHZ INPUT

DCLK INPUT
RCV_DATA INPUT

RESET INPUT

20MHZ INPUT

TC[7..0] INPUT

LATCHOUTPUT

MDAT[15..0]OUTPUT

MDATENAOUTPUT

LPM_AVALUE=
LPM_DIRECTION="RIGHT"
LPM_SVALUE=
LPM_WIDTH=28
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LPM_AVALUE=
LPM_SVALUE=
LPM_WIDTH=16
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%*******************************************************************************
5 bit Gray code counter
28 Jan 98 pak
*******************************************************************************%

TITLE "Gray5";

SUBDESIGN Gray5
(clk        : INPUT;        % clock %
 rst        : INPUT;        % reset %
 q[4..0]    : OUTPUT;)

VARIABLE
gray5: MACHINE OF BITS (q[4..0])
    WITH STATES (
        x00=B"00000",
        x01=B"00001",
        x02=B"00010",
        x03=B"00011",
        x04=B"00100",
        x05=B"00101",
        x06=B"00110",
        x07=B"00111",
        x08=B"01000",
        x09=B"01001",
        x0a=B"01010",
        x0b=B"01011",
        x0c=B"01100",
        x0d=B"01101",
        x0e=B"01110",
        x0f=B"01111",
        x10=B"10000",
        x11=B"10001",
        x12=B"10010",
        x13=B"10011",
        x14=B"10100",
        x15=B"10101",
        x16=B"10110",
        x17=B"10111",
        x18=B"11000",
        x19=B"11001",
        x1a=B"11010",
        x1b=B"11011",
        x1c=B"11100",
        x1d=B"11101",
        x1e=B"11110",
        x1f=B"11111");

BEGIN

%set up the clock and reset%
gray5.clk=clk;
gray5.reset=rst;

% state transitions %
TABLE
    gray5   =>  gray5;

    x00 =>  x01;
    x01 =>  x03;
    x03 =>  x02;
    x02 =>  x06;
    x06 =>  x07;



    x07 =>  x05;
    x05 =>  x04;
    x04 =>  x0c;
    x0c =>  x0d;
    x0d =>  x0f;
    x0f =>  x0e;
    x0e =>  x0a;
    x0a =>  x0b;
    x0b =>  x09;
    x09 =>  x08;
    x08 =>  x18;
    x18 =>  x19;
    x19 =>  x1b;
    x1b =>  x1a;
    x1a =>  x1e;
    x1e =>  x1f;
    x1f =>  x1d;
    x1d =>  x1c;
    x1c =>  x14;
    x14 =>  x15;
    x15 =>  x17;
    x17 =>  x16;
    x16 =>  x00;
    x12 =>  x13;
    x13 =>  x11;
    x11 =>  x10;
    x10 =>  x00;

END TABLE;

END;



Parity summation

28 state Gray code counter allows 

Counter resets to $00.
decoded states to directly clock other logic.

Frame parity is even if Q is low after EOF

H1

H2
H1 and H2 are latched as early as 
possible so that the protocol bits are  
not affected by errors later in the frame.

Missing DCLK Detector
2-bit counter is reset by DCLK. If the counter 
reaches 11 before the next DCLK, there was a >100ns gap
in DCLK. If the state is not 00, reset the receiver.
This detects frames missing clocks and eventually 
traps transmissions with extra clocks.

Count the number of clock errors
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%*******************************************************************************
CAMAC SERIAL LINK CLOCK AND DATA RECOVERY

1 Aug 1997 pak
ISSUE X

Convert pulse streams on RXDA and RXDB lines to clock and synchronous data

"0" Cell from LMUX:
RXDA LLLL LLLL HHHH LLLL
RXDB HHHH LLLL LLLL LLLL

"1" Cell from LMUX:
RXDA HHHH LLLL LLLL LLLL
RXDB LLLL LLLL HHHH LLLL

When idle, RXDA and RXDB are both low. One full cell of idle will be interpreted
as a pause between words.
*******************************************************************************%

TITLE "CAMAC Serial Link Clock and Data Recovery";

SUBDESIGN recover
(clk        : INPUT;        %16 Mhz system clock%
 a          : INPUT;        %link data A%
 b          : INPUT;        %link data B%
 sync       : INPUT;        %reset pulse from framing logic%
 data       : OUTPUT;       %recovered data to ADSP%
 clock      : OUTPUT;       %recovered clock to ADSP%
)

VARIABLE
recov: MACHINE OF BITS (p[2..0])
    WITH STATES (idlezero,idleone,one,zero,zerowait,onewait);

BEGIN

%set up the clock and reset%
recov.clk=clk;
recov.reset=sync;

TABLE
recov, a, b => data, clock, recov ;

%RECOV      A   B   =>  DAT CLK RECOV %
idlezero,   1,  0   =>  1,  0,  one         ;
idlezero,   0,  1   =>  0,  0,  zero        ;
idlezero,   0,  0   =>  0,  0,  idlezero    ;
idlezero,   1,  1   =>  0,  0,  idlezero    ;

idleone,    1,  0   =>  1,  0,  one         ;
idleone,    0,  1   =>  0,  0,  zero        ;
idleone,    0,  0   =>  1,  0,  idleone     ;
idleone,    1,  1   =>  1,  0,  idleone     ;

zero,       1,  0   =>  0,  1,  zerowait    ;
zero,       1,  1   =>  0,  1,  zero        ;
zero,       0,  x   =>  0,  0,  zero        ;

zerowait,   0,  0   =>  0,  0,  idlezero    ;
zerowait,   0,  1   =>  0,  1,  zerowait    ;
zerowait,   1,  x   =>  0,  1,  zerowait    ;



one,        0,  1   =>  1,  1,  onewait     ;
one,        0,  0   =>  1,  0,  one         ;
one,        1,  x   =>  1,  0,  one         ;

onewait,    0,  0   =>  1,  0,  idleone     ;
onewait,    0,  1   =>  1,  1,  onewait     ;
onewait,    1,  x   =>  1,  1,  onewait     ;

END TABLE;
END;



%*******************************************************************************
CAMAC SERIAL LINK RECEIVE FRAMING RECOVERY

1 Aug 1997 pak
ISSUE X

Monitor pulse streams on RXDA and RXDB lines to generate word framing for ADSP

"0" Cell from LMUX:
RXDA LLLL LLLL HHHH LLLL
RXDB HHHH LLLL LLLL LLLL

"1" Cell from LMUX:
RXDA HHHH LLLL LLLL LLLL
RXDB LLLL LLLL HHHH LLLL

When idle, RXDA and RXDB are both low. One full cell of idle will be interpreted
as a pause between words.
*******************************************************************************%

TITLE "CAMAC Serial Link Receive Framing Recovery";

SUBDESIGN framing
(clk        : INPUT;        %16 Mhz system clock%
 rst        : INPUT;        %system reset%
 ab         : INPUT;        %link data A or'ed with link data B%
 frame      : OUTPUT;       %synthesized receive framing to ADSP%
 xclock     : OUTPUT;       %extra clock pulse to burp the ADSP%
 sync       : OUTPUT;       %reset pulse to data recovery box%
)

VARIABLE
framing: MACHINE OF BITS (p[4..0])
    WITH STATES (idle,a1,a2,a3,a4,a5,a6,a7,a8,a9,a10,a11,a12,a13,
        a14,a15,i0,i1,i2,i3,i4,i5,i6,i7,i8,i9,i10,i11,i12,i13,
        i14,i15);

BEGIN

%set up the clock%
framing.clk=clk;
framing.reset=rst;

% Set up current state decoding %
xclock = i4 # i5 # i6 #i7;
frame = a1 # a2 # a3 # a4 # a5 # a6 # a7 # a8 # a9 # a10
     # a11 # a12 # a13;

% SYNC currently has no real purpose. It could be used to 
    reset the clock and data recovery machine. %
sync = a15;

% state transitions %
TABLE
    framing,ab => framing;

%   PS      AB  =>  NS %
    idle,   0   =>  i0;
    idle,   1   =>  a1;

% The A states form a retriggerable one-shot. The one-shot is 
    retriggered whenever ab is high. Framing is high as long
    as the one-shot is triggered. If ab is low for 12 



    consecutive clocks, the one-shot expires and
    framing is taken low. %
    a1  ,   0   =>  a2;
    a1  ,   1   =>  a1;
    a2  ,   0   =>  a3;
    a2  ,   1   =>  a1;
    a3  ,   0   =>  a4;
    a3  ,   1   =>  a1;
    a4  ,   0   =>  a5;
    a4  ,   1   =>  a1;
    a5  ,   0   =>  a6;
    a5  ,   1   =>  a1;
    a6  ,   0   =>  a7;
    a6  ,   1   =>  a1;
    a7  ,   0   =>  a8;
    a7  ,   1   =>  a1;
    a8  ,   0   =>  a9;
    a8  ,   1   =>  a1;
    a9  ,   0   =>  a10;
    a9  ,   1   =>  a1;
    a10 ,   0   =>  a11;
    a10 ,   1   =>  a1;
    a11 ,   0   =>  a12;
    a11 ,   1   =>  a1;
    a12 ,   0   =>  a13;
    a12 ,   1   =>  a1;
    a13 ,   0   =>  a14;
    a13 ,   1   =>  a1;
    a14 ,   0   =>  a15;
    a14 ,   1   =>  a1;
    a15 ,   x   =>  idle;

% The I states are used to generate fake clocks while AB
    is inactive. As long as AB is inactive, we cycle thru
    the 16 I states. Fake clock is active for i4-i7. As
    soon as AB goes active, we go to the idle state. This
    takes fake clock low one tick before framing is asserted. %
%   PS      AB  =>  NS %
    i0  ,   0   =>  i1;
    i0  ,   1   =>  idle;
    i1  ,   0   =>  i2;
    i1  ,   1   =>  idle;
    i2  ,   0   =>  i3;
    i2  ,   1   =>  idle;
    i3  ,   0   =>  i4;
    i3  ,   1   =>  idle;

% Fake clock is active for these four states %
    i4  ,   0   =>  i5;
    i4  ,   1   =>  idle;
    i5  ,   0   =>  i6;
    i5  ,   1   =>  idle;
    i6  ,   0   =>  i7;
    i6  ,   1   =>  idle;
    i7  ,   0   =>  i8;
    i7  ,   1   =>  idle;

    i8  ,   0   =>  i9;
    i8  ,   1   =>  idle;
    i9  ,   0   =>  i10;
    i9  ,   1   =>  idle;
    i10 ,   0   =>  i11;
    i10 ,   1   =>  idle;
    i11 ,   0   =>  i12;



    i11 ,   1   =>  idle;
    i12 ,   0   =>  i13;
    i12 ,   1   =>  idle;
    i13 ,   0   =>  i14;
    i13 ,   1   =>  idle;
    i14 ,   0   =>  i15;
    i14 ,   1   =>  idle;
    i15 ,   0   =>  i0;
    i15 ,   1   =>  idle;

END TABLE;

END;



%*******************************************************************************
CAMAC SERIAL LINK CLOCK AND DATA ENCODER

1 Aug 1997 pak
ISSUE 0

Convert clock and synchronous data from the ADSP2111 SPORT to pulse streams 
on TXD and /TXC lines.

The ADSP has clock, serial data, and framing outputs. Framing and data change on
the LH transition of clock. Framing is high for the entire 70 bit word. Clock is
continuous 1Mhz. Data is tri-stated between words.

This encoder is clocked at 16Mhz to eliminate phasing of a high frequency
clock with the data clock from the ADSP2111. The count is a Gray-code sequence
to eliminate glitches in the txd and txc decoding.

Both txd and txc are at DC vcc when framing is inactive.

0 Cell:
txd (+TXDT) LLLL LLLL HHHH HHHH
txc (-TXCL) LLLL HHHH LLLL HHHH

1 Cell:
txd (+TXDT) HHHH HHHH LLLL LLLL
txc (-TXCL) LLLL HHHH LLLL HHHH
*******************************************************************************%

TITLE "CAMAC Serial Link Clock and Data Encoder";

SUBDESIGN encoder
(clk        : INPUT;        %16Mhz clock%
 tframe     : INPUT;        %ADSP framing%
 tdata      : INPUT;        %ADSP serial data%
 reset      : INPUT;        %system reset input%
 txd        : OUTPUT;       %transmit data; same as +TXDT to LMUX%
 txc        : OUTPUT;       %transmit clock; same as -TXCL to LMUX%
)

VARIABLE
encoder: MACHINE OF BITS (z[5..0])
    WITH STATES (i, a0, b0, c0, d0, e0, f0, g0, h0, i0, j0, k0, l0,
     m0, n0, o0, p0, a1, b1, c1, d1, e1, f1, g1, h1, i1, j1, k1, l1,
     m1, n1, o1, p1);

BEGIN

%set up the clock and reset%
encoder.clk=clk;
encoder.reset=reset;

%output decoding%
txd = i # i0 # j0 # k0 # l0 # m0 # n0 # o0 # p0 # a1 # b1 # c1 # d1 #
     e1 # f1 # g1 # h1;
txc = i # e0 # f0 # g0 # h0 # m0 # n0 # o0 # p0 # e1 # f1 # g1 # h1 #
     m1 # n1 # o1 # p1;

TABLE
encoder, tframe, tdata => encoder;

%ENC    TFRM    TDAT    =>  ENC%
i,      1,      1       =>  a1;
i,      1,      0       =>  a0;



i,      0,      x       =>  i;

a0,     x,      x       =>  b0;
b0,     x,      x       =>  c0;
c0,     x,      x       =>  d0;
d0,     x,      x       =>  e0;
e0,     x,      x       =>  f0;
f0,     x,      x       =>  g0;
g0,     x,      x       =>  h0;
h0,     x,      x       =>  i0;
i0,     x,      x       =>  j0;
j0,     x,      x       =>  k0;
k0,     x,      x       =>  l0;
l0,     x,      x       =>  m0;
m0,     x,      x       =>  n0;
n0,     x,      x       =>  o0;
o0,     x,      x       =>  p0;

p0,     1,      1       =>  a1;
p0,     1,      0       =>  a0;
p0,     0,      x       =>  i;

a1,     x,      x       =>  b1;
b1,     x,      x       =>  c1;
c1,     x,      x       =>  d1;
d1,     x,      x       =>  e1;
e1,     x,      x       =>  f1;
f1,     x,      x       =>  g1;
g1,     x,      x       =>  h1;
h1,     x,      x       =>  i1;
i1,     x,      x       =>  j1;
j1,     x,      x       =>  k1;
k1,     x,      x       =>  l1;
l1,     x,      x       =>  m1;
m1,     x,      x       =>  n1;
n1,     x,      x       =>  o1;
o1,     x,      x       =>  p1;

p1,     1,      1       =>  a1;
p1,     1,      0       =>  a0;
p1,     0,      x       =>  i;

END TABLE;
END;
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BTRIRQ converts the MT signal from the BTR receiver into
a level sensitive DSP interrupt. The counter  inserts a delay
between successive interrupts to ensure that lower priority DSP 
interrupts are serviced.
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